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Number: CCMP97-RD-019

Effects of Ginseng and Ginsenosides on
Aristolochic Acid-induced
Nephropathy in Inbred Mice

Shih-Ming Chen, Kuang-Yang Hsu
Taipei Medical University

ABSTRACT

Aim:
Aristolochic acid (AA) has been demonstrated toy@acrucial role in Chinese
herbs nephropathy. The purpose of this study wavatuate the therapeutic effect of

ginseng extrat (GE) and its active component, giasgle (GS), on AA-induced
nephropathy.

Method:

AA was dissolved in distilled water (&/ml) as drinking water to C3H/He mice
(6 week-old male) for 56 days. The treatment growpse administered orally with
GE (125, 250, 500 mg/kg) or ginsenosides (Rb1,ARd, 5 mg/kg) once daily for 14
days. The control group was administered with ltkstiwater. The normal group was
only administered with distilled water througholu texperiment.

Urine protein (UP), urine N-acetyl-beta-D-glucosaitase (NAG), blood urea
nitrogen (BUN) and serum creatinine were determit@cevaluate renal function.
Renal tissues were served to histological exanunati(PAS stain and
immunofluorescence). The antibodies, including TgHtransforming growth
factor{}), MMP-9 (matrix metalloproteinase-9), HGF (hepatecgrowth factor), were
chosen to recognize the specific antigens in ingitgs.

Results & Discussion:

Compared with the control group, urine protein, NARRN, serum creatinine
and blood glucose were decreased in the GE 250gngiksenoside Rb1l and Rgl
treatment groups. In histological examination, weseyved the alleviation in all
treatment groups. According to the study, the ¢f6¢cSE 250 is superior to the other
GE-treated groups and ginsenoside Rgl has theeliest among all the GS-treated
groups.

Keywords: Aristolochic acid nephropathy (AAN), gamg, ginsenoside Rb1, Rd, Rg1,
TGF (transforming growth factds), MMP-9 (matrix metalloproteinase
-9), HGF (Hepatocyte Growth Factor)
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o) % BHADESZ LR K NR AT RN 21C ~ ¥R A
X 70~80% ik - Bodr 5 N BdE 12 PER B p Bk -
B

LR A T ERA)3000 5 0 R Rk o j‘g‘;*rﬁ]%"%ﬁi
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F &R

#- AAS 25 dwg T’Fé,k’i* KA ] B R Y Aok (distilled water, d.w.)
$iv] B2 g ok AR 5 3.0ug/mL (0.5 mg/kg/day) i F 5 56 % &tk
M FAk Fowgr ab«? 0.1 ml + %k 454l (ginseng extract” = #
GE) 125 250~500 mg/kg #F § 4% 14 = > R 233 & § 4k > Normal
BRI AR AR o 5T BB A SRR AAN s Tk o BT 0
s 14 % %@ﬁ{i Eadd > e s ¥R EE normaleF 2Hd L 10
g,250% -
FHEKF AL

C3H/He mice male, n=10 / group
GE 125, 250, 500 mg/kg

& d.w. (p.o.)
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t ¢+ ¢+ ¢+ ¢ttt t t tow
Urine collection

AA: Aristolochic acid sodium salt
GE: Ginseng extract

d.w.: distilled wate sacrifice
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PR B G R R4 Re ] BlkS AAsar 1 X 2 4§ AAs
ZfsEF o R FUAITRATB(F L ERN LA p Al ] &
2] Bi‘m/j'\,,z s 3B Lff\}w *NAG 7 & » k3= H TE# At o
ghgf,.%#_,; R R ﬁn%\*f a2
Fo® 70% 5 Lao] REFREL » o RFpRFEL A SBE2L
R AEZETEE 2P > 12 4°C- 3000 rpme Hrew 15/'7\¥.Bhl’*.ﬂ_/}a ’
;- 17 Scrz BUN 2 § 7 5 i 5 2 - B k47 o
)RR HEE TR 0.9 % NSE R 1 R3F TRRGDRTHE o o7 TR
I 0 B 2§ 10%7 1248 5 ki (buffered neutral formalin solution)
(Sigma, USA)¥] z_- 7 % # 2 (paraffin-embedded) i+ % (section)> i *
periodoic acid Schiff's (PAS} ¢ BLET HBpZEeFF AL - 5 - T K>
(cross sectiorfy 12 55k CO(S)4 i i2 ® %4 if *» 5 (frozen section) 1 *
COy(S)& i /4 i e iR (-78°CYé- bloCKS 4 7] = A Bl » 12 i 527 o {8 * 1w ## ;¢
4 7 5 4%(Bright cryostat™ - s E 47 & 4-5um > IR T LR F K G
A4 o
Frd-e ~NAG 7 2RI 2
1233 Bradford methodi¢ * Bio-Rad protein assay kit (Bio-Rad Inc., USA)
™ bovine serum albumin (BSAjt# & % > :£ * FLUOstar OPTIMA (BMG
Labtech Inc., Germany) O.D. 595 (optical density)] & w sk & - 4 i R A 3
iz E e
F1#* methylumbelliferyl N-acetyB-D-glucosaminide {§ #- 4-MU-NAG)
# % NAG < substrate: & /i * NAG ¥ % & H it % o & 2
methylumbelliferone (4-MU) 715 4-MU ¢ 2 51 F £ > 971y %%'r} 4-MU #7 &
4 g kT L HEreiE® o 4-MU TR E A 0 5% FLUOstar OPTIMA
(BMG Labtech Inc., Germany) % £ (exitation= 370, emission= 46Q):p| > _
# NAG kR -
¢ BUNthg 2R 2
= 7 ¢ BUN £ # Dimension clinical chemistry system (Dade Behring. |
USA)Rl =_: BUN & {1 * urease-glutamate dehydrogenase (GLBH} =
NADH - 2 UV 340nmip] H ek & > ik % ¢ * Dimension Clinical Biochemistry
System RXL (Dade Behring Inc., USA)
2R EBENTER T
w R ¥ on #EEE & SureStep™ Test Strips (Lifescan Inc., USRY_: £
f* glucose omdaseﬁ-fm e g F & 5 gluconic acidf- hydrogen
peroxide 74| * peroxidase¢ hydrogen peroxidg- # & ¢ > 14 SureStep™
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Plus (Lifescan Inc., USA) il s 4% & o 5k AP | B # & > 7 g B4 * 7k o
ol B4R S AAS T 1 X % £k d AAS 2 (55 1k % & % ] dTH RE(F
BB LA p Al ) R12/ ) Pk s Bl 2R ~NAG ¢ £
k3ip HOFR R
Periodoic Acid Schiff's stain (PAS)e.3 4 4

B EF e TR e e B (Bum)L (TR > ckik 10~20F) o iRiE T
0.5%: 7. fit i3 ;% (periodic acid, HIQ) %) 5 & 10 4 4 - 5§ Z 4k kK% 318 >
o Schiff * 387244 102 1544 > 2 82 HH 1 ?T"’rﬁﬁﬁo&%_'\lmi;ﬁﬁﬁi g
7% % (sodium bisulfite, NaHS¢) » transfer= =t » & =t 3 448 > " RiE%x 3 3
54 4do ¥t 4 ¢ iF* FKA % % (hematoxylin stain solution)f % i 5 k5% ¢
Ak, Japanig Tl A 4 o kiR AR T4 o &AL 70%e fE
(ethanol)~ 95%¢z p% (Sigma Inc., USA) 99.5%¢z p% (absolute) (Sigma Inc.,
USA)-= 7 ¥ (Xylene) (Sigma Inc., USA¥ i& - -k 8 {$ 12 Entellan (Merck
Inc., Germanyjt » #|(mounting mediumgt > " B4 B EE o
PRI GAERNE N

Tranflt gifeemkipz o &% L F s (OPTIMA G-330) 200%
(P& x F~ 48+ 10X x 20X)¢2 = 4p # (Nikon Coolpix 4500)g #45 20 & 4
EFERRT ) AR TG T 0 ¢ 2T F 1 L e X SE(tubular
atrophy)~ & & sm¥e ;% B (cell infiltration) ~ B 5 4 & it (interstitial fibrosis),
B EEE M N0 0-384 3R A RIes TR RIS
Z_ Tubulointerstitial histological score (TIHS)# {¢ & 41#% - ‘2T 35E ©o
LB ¥ &AL (Immunofluorescence)

#-qrgE et ok F v R (%R 25°C)0 2 phosphate buffered saline (PBS,
pH 7.4)% % {5 » 12 10% normal rabbit serumys® » #-% T 2. 3F 3 4 - =t il
TGFf » MMP-9 » HGF (Santa Cruz, USA) PBSif § ##§1 » & Bl4e &
R 2 ¥ - R4~ PBSY iFIE 14 $ B (negative control) &
Jets £ 0 PBSi §ifik 3=t o W RIRF T A W4 » = =X A Tetramethyl
Rhodamine Isothiocyanate (TRITC)-labeled rabbit-goat IgG (Santa Cruz,
USA)> 2 {5 * PBSi# § 7% 3= > b 42 > & {5 £ 12 90 % glycerobt - i¢
X ﬂff & T ¥ 40 3\ B dcst Olympus FV500 (Tokyo, Japan)i? § % & § &t
% KR o K Tk k& 543 nm- 5k 585nmy LR e ?.Jv ¥ TGF$ ~ MMP-9
2 HGF s 12 0 #7178 & 1§+ Matlab version 6.5&%@%\ 7 o
R RSl PP -

#ichyp 1 mean+SD 4 57 F Sk 2 Fi 3% ~NAG 7 £ &« ¢ BUN-~Scr
2 AEE g PAS 24 2 LA KRR 2N %é&.sa%igiﬁ”*
Mann-Whitney U test* ;= i3t o
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% - & Ginsenoside R, Rd, Rg, # AAN 2 3 i
P %

Ginsenoside Rbl (Genay, FranedRd (Genay, France)Rgl (Nacalai
Tesque, Japan)
TR

#-AA BT dwey 1T B2 4 ok &IE 5 3.0ug/mL (0.5mg/kg/day)
MRS 56X 15 R WAk XA RS KA 0.1ml ginsenoside Rbil
lmLRdwT@ﬁxBnﬂmmg%%ﬁﬁ¢4%wﬁ%@&%§§§%¢,
Normal e ] > 4265 Z 4K o & Jﬁfm}%‘ﬁ;}%% AAN 2z »c% > &3 ;‘é
;%,‘Afa&)fpw 14%%;}41 Bt o e E ¥R EE normal Bf P E e L
108 > x50% -
RRE TR

C3H/He mice male, n=10/ group
GS Rby, Rd, Rg: 5 mg/kg

& d.w. (p.o.)
AA/d.w. 3pg/ml or d.w \
A
'8 N\
| | | | | | | | | | |
I I I I I I I I | I I

0 7 14 21 28 35 42 49 56 63 70 (day)
t ¢+t ¢+t ¢t 4ttt tDw
Urine collection

AA: Aristolochic acid sodium salt
GS: Ginsenoside

R B R dowh ik sacrifice
Rl
Fite e B

R ndEEg Ep T
PAS & 54«—’#5

S G AR K 0 E T
G Y kg

s
EESE Y
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¥z & X kA2 ginsenoside Rg: Rbl £ Rd ¢ £ HPLC 4 45
R %3 %’4'5*
* gk sEml el i 4o i 5 4 %4 A ¢ 2 ginsenoside Rgl:A Nacalai

Tesque (Nacalai Tesque, Japarg)nsenoside Rb¥ Rdpp Genay (Genay,
France)-

REXE

& B §F L-7110 Pump (Hitachi, Japan)

p @3~ B L-7200 Autosampler(Hitachi, Japan)

ek d p)® L-4000H UV Detector (Hitachi, Japan)

R 7 ¥ 4LiE * Inertsil ODS-2: 4.6x150 mm |.D, particle sizgu (GL
Sciences Inc., Japan)

5. f# & X% &% D-2000 Chromato-Integrator (Hitachi, Japan)

HPLC if it

1. @zt & 203 nm

S\ e

2. AR :RT
3. i1s+g : 30pl
4. F#54p

(1) Ginsenoside Rg1 Acetonitrate:HO=20:80
(2) Ginsenoside Rb¥ Rd : Acetonitrate:HO=30:70
5. i 11 ml/min
FEERUERESRYT
& 5 ginsenoside Rg¥ Rbl 4 %];3 3t 5L ® & = &% 7% 7% (1 mg/ml,
wiv) » ¥ 8 RER T 5 0.2,0.4,0.5,0.8, 1 mg/mbinsenoside R¢i >+ # #
AP RLE 2 RE AR (L mg/ml, wiv) #e SRR 25 0.1,0.2,0.25,04, 05

mg/ml ::Jﬁ bﬁ‘ﬁ’-ﬁ‘ﬂ"’ IFE],'%/\:'/IQA’\ Jﬁ"*%ﬂi‘:’\‘i ﬂf%ﬁ)ﬁz&"iwiﬁﬁ
SR s s kER
#® i

& 4 Sk SR 2t ¥ -k (100 mg/ml, wiv): 5 * Millipore syringe
filter 0.45ul (Merck Inc., Germanyl i & £ (7.3 » o
& 453 E 2 4 % A (precision)sr B gx & (accuracyii s

R R ERE S ZHEHKRER EFTR P P (ntraday)s £ p B
(interday)g 4§ = =% :#5 2_ Fa»x(validation)e - W] = e 3+ 5 H T i5E
(mean)- & % % (standard deviation, SD) % £ % ﬁx(coefﬁment of variation,
CV)r1 2 324 (error) > Kipl e s 47 > Z cffpr s Bgd o
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%~ BR

Fo & 4 SREAEL AAN E e
1.11;](}5’1 ~NAG 2 &4+

WA EE s T > WA k¥R GE 7 X 0 & eY 125 mg/kg
(2.5240.20* mg/day): 250 mg/kg (2.12+0.27* mg/day) 500 mg/kg i
(2.34£0.03* mg/day). 24 | i kv 7 £ > > RS AAN ¥R e
(2.88+0.04 mg/day)s 7 s B R FOR K om b R ES 142 12
125 mg/kgie(2.12+0.15* mg/day) 250 mg/kgie (1.94+0.21* mg/day) 500
mg/kg 2 (2.00£0.21* mg/day). f 3-v 7 & # 4 "% > 24P 2(3.0220.09
mg/day)ip fit st 8 A F ehy & (*P <0.05)° (B-)

ENAGz £ 4~17¢ »#3 GE7x #>7 % 2 ¥ 125 mg/kg (2.88+0.22*
uM/min/L) » 250 mg/kg (2.82+0.22*%uM/min/L) - 500 mg/kg #.(2.91+0.09*
uM/min/L) 2 f ¢ NAG 7 & &2 %P8 2(3.2920.01 uM/min/L) 4p §2 5 "% 5
AF o a sk 14 % 18 > 125 mg/kg (2.66+0.07*uM/min/L) - 250 mg/kg
(2.3620.08** uM/min/L) &2 500 mg/kg:e(2.46+0.05** uM/min/L) ' ¥ *% < B
¢ NAG 7 # - &P 2(3.39+0.15uM/min/L) 4p e $ 5u3- 5 1 & % 03, &
(*P<0.05 *P<0.01) (Bl=)

1.25 %7 BUN & 17

@44 142 GE 250 mg/kg (20.00+1.22* mg /dL¥ *% s ¢ BUN
B o APt AAN ¥R e (23.7522.06 mg/dL)F st B ¢ enR & (P <
0.05)- = $+ 125 mg/kg (21.25+0.96 mg/dL)500 mg/kg (23.33+1.15 mg/dL)
sl WP F P ARt o (R )

1.35 ¢ Creatinine & 17

B R B 141 15 > 250 mg/kgie (0.33+0.04* mg/dLy" "% i< i i
creatinine & > £ % & ®(0.40+0.01 mg/dLjp # 43t & F @ & (*P <
0.05)- e+ 125 mg/kg (0.38£0.04 mg/dL)500 mg/kg (0.36+0.05 mg/dL)
chi Bl R F AT o (R -)

145 %° & A

& AAN /| K3+ 14 = GE iph 29 % 27" > #13 125 mglkg
(122.00£2.65* mg/dL)y 250 mg/kg (122.00+6.24* mg/dL) 500 mg/kg ‘e
(130.00+4.36* mg/dLyrn #% & fodt e 2 (141.7045.81 mg/dlgp # s 7 "% %
AR > o3 A PR F L B (*P<0.05) (£ =)

318



CEEER K 208 ¥ 6P

1.5.35.%“3?33;‘-'_ PAS 4 ¢

Bk B AL 2008 T ORI p kR GEZ ) BT mRonIL g
(Rz)> »%+ & Normal (A)> #pe(B)2 @ f4+ 14= GE (125 mg/kg
250 mg/kg: 500 mg/kgy- ix i 2 (C,D,E)f s 3L i Sk [R] o A 3T § PR e
4m /r'}? E'J’K? WIET ) rg ﬁﬂ}{ ¥ %‘r LEREREJ ook AL BRI

I Eﬂ#E - e i o
1.6.3.&.%‘2#7 O A )

FPASH G 2 M A MMET RS RpRRERFGRRE L 1Y
Fa oo g it ESF M GE 125 mg/kg (3.38+0 74**) 250 mg/kg
(2.33£0.87*%) - 500 mg/Kg (3.29+0.49%%): A 2 ] » 3 o S4F 1§ A2 R ¥ §
bz ABE > PR 2 (7.0421. 21 p 8} K E ) hi & (PP <0.01) (m
=)
176K FHRPd 2 247
1.7-1 TGFB

EEILERF RS I X LT AL EREERT R ]
Hck TGFP Tk 7)o 40 #0004 BB 2. (95.75+8.62). ¥ 2. % » GE 125
(32.00+4.90** ) difl - ¥ 2h'% X 7 67 %~ GE 250 (29.00+1.55%*) ety £
F el M 70 %~ GE 500 (32.20+1.33* 94l 5 F 2L'% 14 66 % = B ¥ 7
FRET P EfTF N2 2d B4 2 %3 GE 125 2500 500
ma/kg ¥ ¥ i > TG m’fi (B4 ~+)

1.7-2 MMP-9

BET 2SR MMP-9 f A ¥ k% @i » ipRCGTHRE
(1.25+0.50) GE 125 (11.50+4.20%) % 24 +: 7 8.2 & ~GE 250 (20.67+4.99*
ﬁv%%i‘gﬁn i 155 ~ GE 500 (13.00+2.94%% g4 7 9.4 » = 2 f

JE R R I d &4 3% B 4ehA) s 27 %3 GE 125 250>
500 mg/kg® # +r MMP-9 i f o (B4 ~ +)

1.7-3 HGF

R IILE R RS o I K LG A SRR T e HGF
3 A7

]

PUAR A o AP ¥ PR 2(8.00£0.82). e % > GE 125 (21.00+£2. 83*%
B 4 1.6 & ~ GE 250 (67.0018.55**917 Zhii 4 7.4 B -~ GE 500

(52.5047.61** )% BLa4: 7 5.6 & o = L ¥ FHRT | F T i
- ¢ § 4 A4 o B 83 GE 1250 2505 500 mg/kg® # e HGF it » (]
i ~ *J") o
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% = & Ginsenoside Rb1l: Rd » Rgl ¥4 1+ AAN eh#»ci® i
215 3% ~NAG § 4 ¥

Bk Ew e Y o A R B GS 5 mgkg 72 F&EY Rb
(1.91+0.09* mg/day) Rd (2.05+0.14* mg/day) Rg, % (2.03+£0.03* mg/day).
24 PR B9 7 B0 4R #T AAN $ R 2(2.9820.05 mg/dayy § st
IEEFDRE om AL Ik ES 14 % 8 0 Rb, 2(1.87+0.11** mg/day)
Rd (2.06+0.01* mg/day) Rg, (1.83+0.17* mg/day) v 7 &4 §
i 22 44 PR e (3.06+0.08 mg/daylp #§ st E B F R A (PP <0.05 P
<0.01)- (B=)

& NAG ehz 4457 » 33 GS 5mglkg 7= » % %27 Rb
(2.82+0.09* pM/min/L) > Rd (2.98+0.13* uM/min/L) > Rg; ‘= (2.86+0.17*
uM/min/L) z . ® NAG 7 £ £ 4t .(3.65+0.05uM/min/L) g #. § "% i€ 4%
Foom s 14 % {4 > Rb, 2(2.85+0.08* uM/min/L) » Rd (3.01+0.08*
uM/min/L) £ Rg, 2(2.89+0.04*uM/min/L) .5 7 *% i /k ¢ NAG 7 € » & ¥

P .(3.85+0.14uM/min/L) 4p i+ § 50355 + B ¥ ¢ 3, % (*P < 0.05) (B2 )
2.2 % %7 BUN & 47

@ gHS 14 =< GS Rl 5 mg/kg (19.50£1.29* mg /dL) Rd 5 mg/kg
(17.40+1.52** mg /dL): Rg: 5 mg/kg (20.50+0.58* mg /dL) g ERLEA
BUN & > 4p#t AAN $HP8 (22.55+1.08 mg/dLy 53t # ¢ ehi (P <
0.05: *P < 0.01) (% =)

2.3 ¢ Creatinine & 15

A Ja ¥ GS 5 mg/kg 14+ {8 » Rby, %#(0.30+£0.01* mg/dL) Rg
#(0.30£0.01* mg /dLy * & jF creatinineie > £ ¥ /& ¢ (0.38+0.04 mg/dL)
tpds st g & (P <0.05)p e 44 Rd (0.33+£0.05 mg/dLeyrie s B i
4P RE S o (4 2)
245 %7 & AT

% AAN /] Bl - 14 =% GSipf 2.7 &2 > R Rb 2 (132.00£3.46*
mg/dL) Rg; 2 (131.75+2.36* mg/dLys #% & o4t Be 2. (142.204£1.92 mg/dL)
A G OE M AR > ¥ o s B FenL B (*P < 0.05)° £ Rd &
(137.75+9.74 mg/dL)R] iz 4 B B s i o (%2 )

25’_&%\11333;!’_ PAS 4 ¢

B %é&ﬂ%ﬁ 200 T o RBP A p K FEP GS2 | BT e spIm i
(B=) ~ %+ L Normale (A)  $#Re (B) 254+ 14 % 5mg/kg GS
Rb; > Rd - Rglxvafi,%: % (CDE) chpmm e S o pd st HBR e = B
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BV FRT LR R e R EfoR Rl AP RS o T g gl
5 s
26&%%%&@&%

FPASH I 2 Rt L HMAETRE  RpReSF G AR E L
A A o mE B % g - 12 GS RR (2.50£0.55%*) Rd (3.84+0.83**)
R (2.3340.65*) ipfr 2 & » S Sdf G AR & 7 R chA8 g - Ap ot i
B (7.14+1.21) % 53-8 ¢ ehg & (P <0.01)- (ﬂ )
2T 0B FE XS
2.7-1 TGFB

ERIULKEF RS o I X FEET GRS REREARET e
#cE TGFP i) - # 22 T 2% GSRh-Rd-Rg, i 2+ TGFP
ICHEALR H oo 4R ir&?ﬁﬁé._(95.7518.62). T 2% > GS Rh (32.50+7.18*¥)
SRl F 8L X7 66 %~ Rd (29.00+3.79% it i F 8L <5 70 %~
RO1 (22.6746.62* )8 42 F 8" 117 76 %o = 2 3 VHRT | F v TR
BiRiz2 2d B > r TGFB EHE > o (BI+-- ~+2)
2.7-2 MMP-9

BLEFT 2R MMP-9 f Z & k% d @ aimfi » ipRCGTHRE
(1.250.50y GS RQ (35.67+5.38**)11#% gLy ¢ 7 27.5% ~Rd (26.86+5.98**)

3 @;wg%c 1 20.5% - Rgy (28.5043.94%* 1% L4 40 1 21.81% o = Bis
PHT L F T E P B8 F G MbeeniEA, 0 TAF LS GS
Rb; » Rd Roy ¥ i 4c MMP-9 et o (B4 - ~ + =)

2.7-3 HGF

ERCLEF LT > {1 R T MR S HABRET 2% HGF
AR T 3‘-’1 ° AR FT 4R 2(8.0040.82) 2 T2 % - GS Rh (22.6713.36*)37%
Zi 47 1.8% > Rd (17.oow_L2.94*9m»c %ﬁa 47 0.6 % > Rg (23.50+3.50%)
IR EH 4 LIR 2B Y FHERT L T F L d BSR4
S B %1 GSRR Rd> Rg 7 # 4 HGFm,mﬁ(EI—L~ . ;)

321



CREEgE 208 F 6

¥ = &4 $k¥#2 ginsenoside Rgh Rb1 & Rd ¢ € HPLC 444
* %k #H 2 ginsenoside RgT Rb1# Rd § £ 2 HPLC Rl #

A% 4 4k 53# 2 ginsenoside Rg1Rb1 2 Rd ¢ £ ¢ 17 Bl 3% (B -+
=) B+ 5 (A% 5 ginsenoside Rgl (1 mg/ml), (B)# & ginsenoside Rbl
(1 mg/ml), (C}=# & ginsenoside Rd (0.5 mg/ml), (B)& * 4-ik 47#(50
mg/mi)z (E)¥& & * %k ¥5#|(100 mg/ml)- #% % & ginsenoside Rgi Rbl £

R e ¢ PR &2 B 5 22,14, 39% 45 -
A 14 (linearity)

% = ginsenoside RgX &k & 5 0.2, 0.4, 0.5, 0.8, 1 mg/nit 4f = =
PR ERAEN BR(R - r) BARMEEFS RS L BL Y=
290446X-57395 #p i %8s R?=0.9948) s B4 L 2432 MM 4 o
# 5. ginsenoside RbY #k & 5 0.2, 0.4, 0.5, 0.8, 1 mg/mit 4§ = =X &% 2.
e £ MMM BR (RS T) - Eamdw > g sn i Y=
178152X-121519 4p B 4 #c i R?=0.9985 s 46 ¥ 41 5 245 2 AU MR 1% o 1L
.%n«glnsenosme Rd #k & 5 0.1, 0.2, 0.25, 0.4, 0.5 mg/rdl4§ = =% ##% 2.

BAAUEM BB ) B o 250 4 B 5 Y=191823X-3139%
#o B el s R°=0.99590) i B AL N2 MR G o
A2 HBREERR

7ML HPLC e 452 2 £ 5 245 2. £ i (reproducibility) - i& {7
PRERPF2ZHEDREEERRAEESK - Ginsenoside RgF P & 472 % B
i 1.48~6.88% A ARA 5-4.49~566%¢ 7); B p At BB &%
#ci 1.21~-6.57% % 42 & 5 -1.25~5.70%¢ = ) - Ginsenoside Rb¥ p p
ATz B i 1.09~4.49% R LR 5-2.46~3.71%¢ - ); Ep FA
172 % B Gl i 2.04~5.22%3% % #2 & 5 -3.09~3.58%¢: ~)-Ginsenoside Rd
FppAatr2 %R %iics: 0.01-8.84% #4147k 5-3.21~5.92%¢ 1) B
PRS2 %8 talic: 1.43~4.33% LR 5-3.44~4.08%¢% ) - &k
B2 3%_’31 fé‘ﬁi—ﬁ ALk o]+ 10% > F H ;;:_71 ﬁi&i—ﬁ At A 10%0 T s o
WY I AT RSP ELT \ﬁ*m@ Wtk B R RSB R o R

2;““» ginsenoside Rgi Rbl ¥ Rd 2 BB T3 2 E e o

-k %3412 ginsenoside Rgt Rbl £ Rd FEAH

FU# g HPLC & 472 2 7 40> 4 4ok 58 100 mg/ml# #7 7 ginsenoside
Rglz 7 » 1t 5 0.3510+0.0248% #p % *+ 3.5108 mgz. ginsenoside Rgl 4
%k 4 100 mg/ml¥ #r 2 ginsenoside Rb% F 4 it % 0.7810+0.0875%
0% > 7.8106 mgz ginsenoside Rbl + %-ik 4 100 mg/ml @ 7 3
ginsenoside Rd. 7 4~ +* 5 0.2635+0.0211%fp § >+ 2.6350 mgz. ginsenoside
Rd(% +-)-
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5 3t

ARt 5k auE R £ 44 Sato et af’ (20041 % 5 A \%IJ bl s
BALB/c, C3H/He, C57BL/6= #& & /] BUFL Vi3 bt o PRIS IR
C3H/He 3 P g en @/ Frghiais 2 iz 2 » 2 9pk + AAN A m}[}‘afﬁ:ﬁ»
A A F H%RER Y C3HMHe | &5 F %o BT 5 0 2% Mengs?
(1987} 42244 | Bimv 35 AA 1 LDsy 55.9 mglkgep 4 2 — #£ (0.5
mg/kg): 175 & F Bendi S R E > XA | RACRY R A URAE | B
£ Hp é)r\ #* oo

Yokozawa et al” (1994)F 3+ 4k &5# it 47 ' 1 5/6 T % % (5/6
nephretomlzed:) S BN v 8 AR R IR GEF "E 14 AAN ) BUR B
6 7 BehikApk o &4 HaRta > Yokozawa et af® (1999)# § 45 1
Rd i 53 ' 1% cephalorldlneali\mf]\ §~n ; Hattori et al”® (1991)A 425 53¢
AEWE L a7 Ao 0 Roy e #4925 'E I‘MT\}E: C NF B FARR R
» %7 Rd %2 Rgy 0 & F 5 %’;\m Rby» 2 5 4p sk > J0RF & o
KRR S ﬁ,‘zﬁg\'lﬁnbl%%}ﬂ;/m%JJ v 3B ’Ii%’“ﬁﬁ‘i°

Kabanda et df® (1995)& % % X 4f fc® AAN i 4 & b B
NAG 7z £ B34 s AF %7 A IFB’?IRQ ¥4 14 = X 4 ,}s‘nﬁf’ﬁd AR
a.ﬁ Rb_L Rd Rglj"Kg i *ﬂfj\t‘ NAG 7 & » 5.7 GEZ2 GSa s r ¥ AA
3 =) ”g i o

BUN - serum creatining® & - # § &4 3k 4 50k 454 250 mg/kgw 4 p°
'8 Mk 7 ¢ BUN % creatininei® » ¢ Yokozawa et af? (1994) . GE it
537 1 BUN s S 4p 00 5 3 & (2384 » AP %3 M Rby 2 Ry € 7 AT 1
BUN % creatinine m Rd &2k ¢ & BUN "% i< ie ¥t creatinineE'Jﬁ' L A
st 27 Yokozawa et af! (1998) °° (1999) ®* (2000)%4% s 14 s s £ i in »
cephaloridine cisplatin 5142 en#s # ¥ % B3| ¢ > # 1 Rd &t 43 % 1 BUN
Z creatininesng % 72 F o JEBIF i R F S FHAHE T FATER °Yokozawa
SAgmyp AR 5mgkgd Fr e 30% 0 h ﬂx-ﬁ%@é;ﬂz%w

*=
4—h

b

T TR FAES hEF A gL > 4 b ceratinine? i BUN g fg%ﬁ
BT st L entg B 2 (o BUN et B 7R A X 5 ib S A r;;w%

3| ceratinined T '3 cAg% > L AE T LB o

s BB 6 0 %3 4 %ksH 125+ 250~ 500 mglkg= ¥ § T in
A% > 22 Jung et af? (2005) streptozotocing | 4z ek o + BLF S ¥ o 5
B GE il 43" Mu fEcniS % 4ak 5 B2 >ets > Rb ~ Rg 240 L s
%l@’ﬁ TR o FHB T A Fl e A K fg Rt *“j@;,}% bo] B IR T 85

it insulin & s B 50
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TodEwBE 2 ¥R GE2 GS R~ Rd~Rg, # ¥ M ¥ & 4

§ rw Bimee iz fogk et > ot 22 Yokozawa et af? (1994)F 1. 4 %8 37
Eried T EEm BB RALORER -

g okit- HE " TGFPL- MMP-9 2 HGF & — = fudll - {1* L% ¥

kI EEF S T AAAIPL R R
Yang et aI.87 (2003)% AAN 5 4 F-age s & I TGRPL ~ £ &
K;UeHNmQWQ%mﬁ%AN%é’&ﬁﬁ%?wﬁjﬁwmﬂmmmm
tubular epithelial cell, PTEG) TGF-B1 ¢ ~ £ ##c-Okada et af’ (2003)r=
7 AA R B ERE R T % ¢ 0t f wild type 2 hepatocyte growth factor
(HGF)ZA FI R T 5 endp i 177 > % IR HGF A FI& ¥ P &3 4« MMP-9 e
P RAESE DA o AR 0 AR ERMKRERE T HFIR - GE 2
GS e TGF i f# e 25 % 1 » MMP-9 2 HGF it ¢ e 253 v » Bt AA
slds e it e @ecd o
Hattori et al’® (1996)tr= 5 if -8 &7 Tk L1t od Bk ¢ 4 T > B %8
g -4 S i g TGFP g it 5 ahF ke # BEI%S GEz2
GS ¢ » TGFP e o &«;ﬂ% Moo P EARMATA S X 28
MMPs~ HGF er#7 § 47 4 » A A F 5% ¥ #3 GEZ2 GSts » MMP-9 2 HGF
SUAR B Ao eI G 0 JEP]F A0 B2 A b LR G OB o
iz 44 Klahr et al’* (2000)7%" § % % » NFkB ¢ 3l4= TNF-a 14 # > 3|
ACE L F Rt o o» g G T g e A 4 H 1w P o cytokines T i 1t g
a3 A S e A4 A RS ERERT - Cho et af?
(2001)- Parket al?® (2005);;* 75 Rby it $3474] NFKB 2 TNF-a e/ (* ; Wu et
|72 (2005747 7 43 41 Roy it #4#r 4] NF-KB 2 TNF-a e 2 o aip| 4 4%
%ﬁx‘?ﬁiﬁﬁWﬁ NF-kB > & #r4] TGF st > e a i MMP-9
;HGFm%m,@?vwwé@&%°
BASREEH G R LS e RIEA R % 0 GE 250 dk k
o A FREEH E T i & 250 mg/kg e @ fo o #Fr S 500
Mo/kgpFiz § LR P T 5 it 3 {2 % e d o
1395 &5 % HPLC # 475 % > * Sk ¥5# 2 ginsenoside Rgi Rbl1 &
Rdz £ % %A 5 Rb1>Rgl1>Rd & % £ Soldati et al.(198Gp # . »
AR RET AT RTR Y 2 X FREEHAT 7 7 ginsenosides F]p 1
kA SRR S TR X TR G AR AR 2 Rk
FE Vi o 18R GE 2 GS A F % ISR oo A il L
SR P NI Lt SR eI I R R S - SRS R S i R
corticosteronez € > @ it 43 7 oA AA sl TG O P TR G

\
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A gk HEA| T ) B R 0 NAG BUN» SCr B~ sk ét
%ﬁﬁ}%wﬁ MEE o AR Y RLS zgﬁm TGF-B LIRS MMP-9 2 HGF

JLH Ao o BEm A SR SRR R E AA TR B¢ A ik
,.ﬁf;ffll 250 mg/kg s b E4F o

A FEF I T A A S ] B9 ~NAG~BUN
2 SCr> T o Bi ™3 ¥l o LAF KL R TGRS L Mp
> MMP-9 2 HGF # 383 4v o ;T‘ A %ea e R dE AAN ] BUTRRR I
o Ee e AR PRI R E, AT RT LD
Rgl- Rbl- Rd-

d R ER AR B R A RN AT R i

LR ek k0 ART R BRI R ORI L2
T d frrz B B2 7 i chy b g o

S
A
=
A
ETI

mu‘ “gj’

ALV ERF ARRFEL S FELR ¢+ % %IL.CCMPI7-RD-019
a‘%u»me ;EEBJ,,,;E,*;;\J.& 18 10 g 1] % e3P FUETE
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FE -
1.

%% Sk
Vanherweghem, J. L. et al. Rapidly progressiverstiteal renal fibrosis in
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Fig 1 Effect of ginseng extract (GE) on urine pmotexcretion in AAN mice. Treated with
125, 250 and 500 mg/kg of GE significantly decreabe excretion of urine protein on
day 63 and day 70.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < (0.01 vs. the control group by Mann-Whitney UW.tes
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Fig 2 Effect of ginsenosides (GS) on urine pro®iaretion in AAN mice. Treated with Rb
Rd and Rg5 mg/kg of GS significantly decreased the excretiburine protein on day
63 and day 70.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < 0.01 vs. the control group by Mann-Whitney U tes
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Fig 3 Effect of ginseng extract (GE) on urine NA&etion in AAN mice. Treated with 125,
250, 500 mg/kg of GE significantly decreased theretion of NAG on day 63 and day
70.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < (0.01 vs. the control group by Mann-Whitney W.tes
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Fig 4 Effect of ginsenosides (GS) on urine NAG exon in AAN mice. Treated with Rb
Rd and Rg5 mg/kg of GS significantly decreased the excretbNAG on day 63 and
day 70.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < (0.01 vs. the control group by Mann-Whitney U tes
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Fig 5 Light microscopy findings of renal tissuerairmal group (A), control group (B) and
treatment group (125 mg/kg, 250 mg/kg, 500 mg/ky) @, E ), respectively. The GE
treated groups demonstrated the amelioration ofilbiterstitial damage, such as
tubular cell atrophy, cell infiltration into inteisum and interstitial fibrosis. Arrows
indicate the tubulointerstitial damage of renaus. (PAS stain, x 200)
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Fig 6 Light microscopy findings of renal tissuerairmal group (A), control group (B) and
treatment group (5mg/kg of ginsenoside Rbl1, Rd,)RG1D,E), respectively. The GS
treated groups demonstrated the amelioration afltuliterstitial damage, such as cell
infiltration into interstitium, tubular cell atroghand interstitial fibrosis. Arrows
indicate the tubulointerstitial damage of renaduis. (PAS stain, x 200)



t‘%ﬁz;-%ﬁﬁ? ¥ 298 % 6 ¢

EE Tubular atrophy
£~ Cell infiltration
Normal § ok ok M Interstitial fibrosis

GE 125 mg/kg ok

conio!. |

GE 250 mg/kg ‘ -
GE 500 mg/ke

4 5 6 7 8

o
—_—
[\
w

Tubulointerstitial histological score

Fig 7 Tubulointerstitial histological score (TIH8f) GE treated groups. Treated with 125, 250,
500 mg/kg of GE significantly decreased tissue dgevan day 70.

** P < (0.01 vs. the control group by Mann-Whitney W.tes

*** P< 0.001 vs. the control group by Mann-Whitney U.tes
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Fig 8 Tubulointerstitial histological score (TIH8) ginsenosides (GS) treated groups. Treated
with 5 mg/kg of GS Rbl, Rd, Rgl significantly deased tissue damage on day 70.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < 0.01 vs. the control group by Mann-Whitney U.tes

*** P< (0.001 vs. the control group by Mann-Whitney U.tes
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Fig 9 Confocal images of immunofluorescence stditubular interstitium of control group
and others treated with 125 mg/kg, 250 mg/kg, @@irag/kg of GE, respectively. The
red color demonstrated the presence of BGMMP-9 and HGF in the injury site.
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Fig 10 Quantification of TGB; MMP-9, HGF of experimental and control groups.eTh
fluorescence dots of TGF-were significantly decreased and MMP-9, HGF were
significantly increased in experimental group og d@.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < 0.01 vs. the control group by Mann-Whitney U.tes
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Fig 11 Confocal images of immunofluorescence stéitubular interstitium of control group
and others treated with 5 mg/kg of GS Rbl, Rd, Rgspectively. The red color
demonstrated the presence of TEMMMP-9 and HGF in the injury site
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Fig 12 Quantification of TGB; MMP-9, HGF of experimental and control groups.eTh
fluorescence dots of TGF-were significantly decreased and MMP-9, HGF were
significantly increased in experimental group og d@.

*P < 0.05 vs. the control group by Mann-Whitney U.tes

** P < 0.01 vs. the control group by Mann-Whitney U.tes
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Fig 14 Calibration curve of ginsenoside Rgl (n=6)
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Fig 15 Calibration curve of ginsenoside Rb1 (n=6)
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Fig 16 Calibration curve of ginsenoside Rd (n=6)

£~ A kA At T AR 2 1 i BUN 2 Creatinineid -

Treatment

(n=10/ group) BUN (mg/dL) Creatinine (mg/dL)
Normal 18.33+1.97** 0.25+0.05**
Control 23.75+2.06 0.40+0.01

GE 125 mg/kg 21.25+0.96 0.38+0.04

GE 250 mg/kg 20.00+1.22* 0.33+0.04*

GE 500 mg/kg 23.33£1.15 0.36+0.05

*P < 0.05 vs. the control group by Mann-Whitneyddtt
**P < 0.01 vs. the control group by Mann-Whitneytest.

#. = ~ Ginsenosides: ¢ § L #ic3] 2_ & 5 BUN 2 Creatinineig -

Treatment

(n=10/ group) BUN (mg/dL) Creatinine (mg/dL)
Normal 17.69+£0.51** 0.27+0.05 **
Control 22.55+1.08 0.38+0.04

Rb; 5 mg/kg 19.50£1.29* 0.30+0.01*

Rd 5 mg/kg 17.40£1.52** 0.33£0.05

Rai 5 mg/kg 20.50+0.58* 0.30+0.01*

*P < 0.05 vs. the control group by Mann-Whitneyddtt
**P < 0.01 vs. the control group by Mann-Whitneytést.
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FoZ A FREER et T

KA 2w B E

(nzrf(?,tr;riztp) Blood glucose (mg/dL)
Normal 128.00+4.24*
Control 141.7045.81

GE 125 mg/kg
GE 250 mg/kg
GE 500 mg/kg

122.00+2.65*
122.00+6.24*
130.00+4.36*

*P < 0.05 vs. the control group by Mann-Whitneyddtt

# 2 ~ Ginsenosides: pt 5 A 2w BB o

(nTJfS‘,”;riTp) Blood glucose (mg/dL)
Normal 127.75+4.27*
Control 142.20+1.92

Rb; 5 mg/kg 132.00+3.46*

Rd 5 mg/kg 137.75+9.74

Ra: 5 mg/kg 131.75+2.36*

*P < 0.05 vs. the control group by Mann-Whitneyddtt
**P < 0.01 vs. the control group by Mann-Whitneytést.

#.7 ~Ginsenoside RgF p f A {72 2 R & B r B

Spike concentration Calculated concentration CV (%) | error (%)
(mg/ml) (mg/ml)
0.2 0.2116.015 6.88 5.66
0.4 0.4016.017 4.27 0.28
0.5 0.4786.017 3.56 -4.49
0.8 0.79846.028 3.47 -0.20
1.0 1.0086.015 1.48 0.78
CV : Coefficient of variation
# 7= ~Ginsenoside RgQE P p #1722 H R R B2 B R
Spike concentration Calculated concentration CV (%) | error (%)
(mg/ml) (mg/ml)
0.2 0.2116.014 6.52 5.70
0.4 0.3966.013 3.28 -1.07
0.5 0.49546.033 6.57 -0.90
0.8 0.79046.031 3.92 -1.25
1.0 1.0106.012 1.21 1.03

CV : Coefficient of variation
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% = ~Ginsenoside RbE p p 2472 H 2 R B B xR

CEEER K 208 ¥ 6P

Spike concentration Calculated concentration CV (%) | error (%)
(mg/ml) (mg/ml)
0.2 0.19546.003 1.74 -2.41
0.4 0.4156.012 2.93 3.71
0.5 0.48846.005 1.09 -2.46
0.8 0.7836.035 4.49 -2.08
1.0 1.0236.034 3.37 2.31
CV : Coefficient of variation
% ~ ~Ginsenoside Rb2E p p 2472 2 R E R R
Spike concentration Calculated concentration CV (%) | error (%)
(mg/ml) (mg/ml)
0.2 0.2076.011 5.22 3.58
0.4 0.3966.012 2.99 -1.10
0.5 0.48546.020 4.19 -3.09
0.8 0.8076.034 4.27 0.88
1.0 0.99946.020 2.04 -0.08
CV : Coefficient of variation
%4 ~Ginsenoside Rtk p f 2472 H R A B R R
Spike concentration Calculated concentration CV (%) | error (%)
(mg/ml) (mg/ml)
0.10 0.10596.0094 8.84 5.92
0.20 0.20116.0061 3.04 0.57
0.25 0.24206.0081 3.35 -3.21
0.40 0.38956.0074 1.90 -2.64
0.50 0.51206.0001 0.01 2.40
CV : Coefficient of variation
# -+ ~Ginsenoside RE p p 2472 H B R BB R
Spike concentration Calculated concentration CV (%) | error (%)
(mg/ml) (mg/ml)
0.1 0.10416.0039 3.73 4.08
0.2 0.20086.0087 4.33 0.39
0.25 0.24806.0083 3.36 -0.78
0.4 0.38626.0111 2.89 -3.44
0.5 0.51096.0073 1.43 2.17

CV : Coefficient of variation
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- - ~ 4 FkHg#2 ginsenosides (Rg1LRb1: Rd)7 £ 4 41
Test drug ginsenosides (Rg1Rb1 - Rd)/ ginseng extract (%)

Ginseng extract (100mg/ml) 0.3510+0.0248 (Rg1l)
0.7810+0.0875 (Rb1)

0.263520.0211 (Rd)
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